Many studies in animals and humans suggest that sleep facilitates learning, memory consolidation, and retrieval. Moreover, sleep deprivation (SD) incurred after learning, impaired memory in humans, mice, rats, and hamsters. We investigated the importance of sleep and its timing in an object recognition task in OF1 mice subjected to 6 h SD either immediately after the acquisition phase (0-6 SD) or 6 h later (7-12 SD), and in corresponding undisturbed controls. Motor activity was continuously recorded with infrared sensors. All groups explored two familiar, previously encountered objects to a similar extent, both at the end of the acquisition phase and 24 h later during the test phase, indicating intact familiarity detection. During the test phase 0-6 SD mice failed to discriminate between the single novel and the two familiar objects. In contrast, the 7-12 SD group and the two control groups explored the novel object signiWcantly longer than the two familiar objects. Plasma corticosterone levels determined after SD did not diVer from time-matched undisturbed controls, but were signiWcantly below the level measured after learning alone. ACTH did not diVer between the groups. Therefore, it is unlikely that stress contributed to the memory impairment. We conclude that the loss of sleep and the activities the mice engaged in during the SD, impaired recognition memory retrieval, when they occurred immediately after acquisition. The delayed SD enabled memory consolidation during the 6 h when the mice were allowed to sleep, and had no detrimental eVect on memory. Neither SD schedule impaired object familiarity processing, suggesting that only speciWc cognitive abilities were sensitive to the intervention. Sleep may either actively promote memory formation, or alternatively, sleep may provide optimal conditions of non-interference for consolidation.
Introduction
There is increasing evidence that sleep may be important for learning and memory, whereas a sleep deWcit results in performance impairment both in rodents and humans (for review Stickgold, 2005; Walker, 2004) . However, the role of sleep in memory formation is complex and appears to depend on the nature of the task (e.g., Graves, Heller, Pack, & Abel, 2003) . Moreover, there are data indicating that sleep should occur within a speciWc time window following upon the training or acquisition phase in order to facilitate learning eVectively (e.g., Pearlman, 1973; Smith & Butler, 1982; Smith, Tenn, & Annett, 1991) . Thus, 4 h of REM sleep deprivation immediately following training resulted in learning impairment in the hidden platform of the Morris water maze, but not in the visual platform (Smith & Rose, 1996) . The same duration of REM sleep deprivation performed after acquisition in the eight-arm radial maze task resulted in a deWcit of spatial reference memory, whereas working memory was intact (Smith, Conway, & Rose, 1998) . Recent data show that Fisher rats deprived from REM sleep for 4 h after training, switch from a spatial to a non-spatial strategy to solve a complex associative learning task (Bjorness, Riley, Tysor, & Poe, 2005) . Moreover, 5 h total sleep deprivation in C57BL/6 mice impaired contextual but not cued fear conditioning, when the SD was scheduled immediately after the acquisition phase (Graves et al., 2003) . In contrast, delayed
